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ABSTRACT

The processing and the analysis of the computer sounding vertical ionograms
for the station Roquetes, Spain was made from June to November of 1991
(approximately 4300 ionograms) for the evaluation of F spread echo and
scattered conditions in F layer. The examples of the ionograms with spread and
disturbed signals and first results of their analysis are given for 1991.
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1. STATEMENT OF WORK

For the period under review we continued the computer processing of the
vertical ionograms from the station Roquetes, Spain, 1991. This work has been
done, as the work in the 2nd Interim Report, for the reason of the evaluation of
spread F echo or the scattering conditions in the upper ionosphere (F1, F2
layers). The method of indication of the spread of the echo or determination of
disturbances in the signals of the F traces of first reflection was evaluated in the
previous period of work. This method was used without changes for analysis of
the traces on the ionograms. A short description of this method was done in the
2nd Interim Report N68171-94-C-9119. For the sake of reader convenience we
give below the description of this method too.

The evaluated indexes and the letters in the tables (see table in Appendix)
which describe the spread and disturbed F traces are the next ones. Strong
disturbed traces in F region with frequency spread are determined by the letters
f, ff, fff (accordingly with numerical points 4, 5, 6) that describe strong, very
strong and very, very strong disturbed traces-with frequency spread of signals.
Corresponding range spread of echo was determined by the letter r, and mixed
type of spread - by both letters rf. The letters ¢, cc, ccc with points 1, 2, 3 are
used for determining the traces with very small, small and close to strong types of
spread. Approximately the letters ¢, f, ff and fff describe the traces with
frequency brouding and the width of the echo in 0.5-0.8 MHz, 0.8-1.0 MHz, 1.0-
1.5 MHz, 1.5-2 MHz. We use also evaluative letters such as B - for absorbtion,
S - for noises, w - for week signal, A - for breaks in traces, E - for covering F
traces by repeating reflections from E region (from E, Eg layers), T - for technical
reasons of violations. The dash means the absence of the ionogram or the trace at
the ionogram, the absence of the dash or indexes c, f, r means the normal echo
(See table in Appendix).

The results of processing approximately 8500 ionograms for one year of
1991 were obtained. Parts of these results were given in the 2nd Interim Report.
The results of processing the second part of ionograms for 1991 and their
analysis are given here in Tables 1-4 and Figures 1-4. Examples of 1onograms
with different indexes for F echoes and evaluating operative table for October
1991 are shown in Appendix.

Hour probability Py, of scattered F traces, equal to 2i /N, where X is
the sum of hour points for considered month and time and N is the number of




jonograms with evaluated F traces, is given for 1991 in Table 1 and for summer
and autumn of 1991 in Figure 1. According to definition of this probability usual
state of F traces has probability close to 1. This is seen in Tab. 1 and Fig 1. It can
be explained of the fact that very little amount of traces is observed without any
disturbances. In this case they have no points and their probability Pp = 0. The
most amounts of cases have indexes ccc or points 1. They are the cases with few
disturbances. That why the main hour probability of traces with scattered signals
Py, is close to 1 (see also table in Appendix). Notice here that analogies' data for
winter and spring were given in 2d Interim Report.

Numbers Ng of F traces with strong spread for 1991 (indexes f, ff, fff, 1, rf)
are given in Table 2 for whole year and in Figure 2 for summer and autumn of
1991.

Mean month probability Py, of traces with scattered signals and sum number
Ng = = N of strong disturbed traces (f, ff, {ff, rf, 1) for every month of 1991 are
given in Table 3 and shown in Figures 3 and 4.

There is hour probability for every month of 1991 Py =N /N of F spread,
where N is the sum of all frequency and range spread cases with indexes c, f,
ff, fff, fr, r for all indicated hours in every day of each month of 1991, for
station Roquetes, in Tab. 4. Here N is the number of ionograms with reflected
signals for all indicated hours during every month.

One can see from obtained data the diurnal, season and terminator effects in
the appearance of strong F spread echoes and scattered F traces. Detailed analysis
of this data will be given in Final Report.

2. PUBLICATIONS

1. H. Soicher, F. Gorman, E. E. Tsedilina and O. V. Weitsman, Comparison of
the IR1-90 with measured ionospheric parameters at midlatitudes, Adv. Space
Res., 16, No 1, (1)129~(1)132, 1995.

3. RESEARCH PROGRAMS

Next we are going to consider and perform the work:

1. To obtain the probability of appearance of sporadic Eq with foEg >3 MHz
for the station Roquetes, Spam. 1991.




2. To separate all cases with full absorbtion of the signals in ionograms for
1991 and give their morphological statistics for one year.

3. To perform some special analysis and give geophysical interpretation of the
diurnal, seasonal and terminator dependencies of observed spread of F echo and

scattered signals at midlatitudes.
4. Estimation of correlation characteristics of the parameter f,F2/f,E.

5. A preparation of the results of the ionogram analysis for Final report and
publications.
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Fig.2 . Number of F traces with strong spread ; Roquetes , Spaine , 1991 .
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